This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to) : 



BLACK BORDERS 



TEXT CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT 



ILLEGIBLE TEXT 



SKEWED/SLANTED IMAGES 



COLORED PHOTOS 



BLACK OR VERY BLACK AND WHITE DARK PHOTOS 



GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



*-S5?S US 



t 



Japanese Patent Laid-Open Publication No. Heisei 9-8205 



[TITLE OF THE INVENT! CN* 
RESIN-ENCAPSULATED SENICOND'JCTO?. ZZVZZZ 



: r- ;-vti 



1. A resir.-encapsuiated se.niccr.duct cr device jsir. 
a lead frame which is shaped ir. accordance with a :wc-s:e 
etc.-.ir.g process to a body wherein a thickness cf i.-.r.er 
-s = cs is less than that cf the "e*~ 



ir.r.er .eacs navir.g the thickness less than, that cf the 
lead frane blank; and . 

terminal columns integrally connected to the inner 
leads and having the sane thickness with the lead frame 
clank, the terminal columns possessing s cciumn-shaped 
configuration which is adapted tc be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 



s»> Hi v: 



1 



surfaces incl"dir,a a fi»«t s — 

• 5l s — = - e < a second surface, 

third surface and a fourth surface, the first surface rei 
f-ushed with one surface of a rerr.ainir.c - - - 

ir.ner lead having the sane thickness with the lead fre 
blar.k while being opposed to the second svrfzce, a.-.d ea. 
of the third and fourth surfaces havir.c a c— a- 
depressed toward the inside of the ir.ner lead. 

2- A resir.-encapsulated semiconductor device usrr. 

a lead frame which is shaoed in accc-^a-~e - - 

<=-;~e w__r. a twc-ste 

e.wr.ir.g process to a bocv w'^p-o^ a 
leads is less than ~* 



tr.e lead frame biank, 
comprising : 

ir.ner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electricaily connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section end having four surfaces - - 

surface, a second surface, a 

' c s^r.cce anc a fcur 

surface, the first surface beir.u zl-sr~~ w*-- ~« c ._. 
cf 5 ren^i.-.irc portion of the i--o- ■ .. 

• * * • • ^ m m+ mm, » - - - - ^ ^m 0* mi m 

• •«= * Sc. 

thickness with the lead frame clank. while bei.-.c - 
•he second surface, and each cf 

surfaces having a concave shape zepzessec toward the L-sLd 
c - ^he inner lead. 



• W & • • W •> W w » _ 



2. The resir.-encacsulated c^-' ^ 



device as 



e= chains 1 or 2, where-- - se-- •, .. • ■ 

- ie..._ , — ..curt or cr.xp rs 

received inward of the ---«»- - - ^ 0 , _ . , 

-e=cs, and electrodes of the 

semiconductor chio are e ' &■ — 

- e " c c --- v oonnecteo to the inner 

leads through wires, respectively. 



<• The resin-encapsulated semiconductor device as 
Maimed in claim 3, wherein the lead frame has a die pad, 
end the semiconductor chip is mounted one© the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6. 



The resin-encapsulated semiconductor device as 
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claimed in claims 1 or 2, whe~»< , -k- 

wne - e «-« -ne semiconductor chic 

* 

fastened by means of ins-j^r-Sn - ^ 

-nsu.c^rg asr.esive to the se~ 

surfaces of the inner leads on cne sur'a-e - * ~ 

CwC - • . e r e ^ _ cn wr. 

rre s-ectrodes are located -x^ 

-.wwaccu, c«.c t n e electro "-'^e ~ -* 

semiconductor chio are e 'ec^--".w ^ 

. c - c e-ec wc.:y .connected to the :; : 



5i — c^es or tne x 



inner leads t~-r>"-^ 

° * — *-res, respect i vel v . 



7 - The resin-encapsulated semiconductor, device 
claimed ia claims 2 or 2, wherein th 



fastened to the second surface 



e semiconductor chio - 

s or the inner leads bv — 

thereby to be electrical 1 v co— 

y c< £ - es : => tne inner leads. 



{DETAILED DESCRIPTION OF THE INVENTION] 
* r -^-3 OF THE INVENTION) 

The present invention relates to a 

- c ^ a res i n - 

encapsulated semiconductor cev'-P r .,. KU - 

ce*„ e c=p 0 Dle of meeting the 

retirement for an increase in the number of terminals and 
resolving problems which are caused in association with 
position shift and coplanarity of an outer lead. 

to 

[DESCRIPTION OF THE PRIOR ART) 

FIG. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 15U having a 
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- e<= CS 

: r.e 



r.e 

- - ^ - , is 



semiconductor chio 2520 r,o^-^ 

mou.^cc ::.ereor. ; outer leacs ; = 

to be electrically connected - c ,c 

inner leads :5 2 2 foimed iRt#eril . ^ 

- j w w.. e cjzer 

1515 ' r=-=*--g -ires 1530 for electrically 
-ics c: the i-.-.e: leads 1512 w--,- 

— r ^o: -r^. c~ --a 

ser.i cc.nduct c - c ~ - r> -s^n ^ . 

• ( ? -~^0, and a res-n * *'n ft _ . 

e.ncc^sj.a 

se.T.i conductor c**-a "■ = ?o 

-^e semi conduct cr z'r * d 

i52: * fro ^ external stresses 

fl ^-"o.*wS. ::.:s resin- - 

o..auctcr cevice. A*-*- 

, :: zr.iz 2520 

•••fir.ui £ct - ** * • a _ • 

„ ...e semiccneuctcr chip 2520 

- e s 1 r. . In this -«s • - -a ^ • 

~s... e._ c psu-ated semiconductor 
device, the nu.T±>er c* ~ u *=» • • 

6 — aer ~ ea « 2522 is eoual to t-a- 

—e rcncing pads 1521 C f mmm)t . 

semiconductor chip 2520. 

And, r:s. 15 ;b) shows the CDn.'ir-j.-a-'o- e- , , 

. o., c _ a monolayer lead 

^ra.T.e used as sr. assembly member cf e — 

-..e -es_r.-encapsulated 

ser.i conductor device shown i n F - -5, c w 

-n r--. .5a. Such a lead frame 

includes the bonding D ad :«i #riV 

1 --- A > ' ot mounting the 

semiconductor chi«^ «k« 

chip, .he inner leads 1512 to be' el.etrle.Ily 

connected to the «„ieond a etor ehip. the outer lead J5J3 
-hie, lt mte,...! wi:h the inner , eaas ^ ;o ^ 

electrically connected to the *«.t~,.- 

to the associated circuits. This 

aiso includes dam bars 1514 se - v ,-„„ 

se.vang as a dam when 

encaosulat na rSo _ • , 

• — ng the semiconductor chip with the resin, and a 

frame 2525 sprv^« 

serving to supDort the Pnr , ^ i ^ , 

^. ^e entire lead frame 25:o 
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Such a lead frame is formed frorr, a hic.^v — 

such as a cobalt, 42 alloy (a <2t Ni-Fe alley;, copper-a 

alloy by a pressing working process cr sr. es-' 

FIS. :5;b!|0: i s a cross-sectional view - s >«- . 

ft 

line ri-F2 of fZG. 25(b) (-f). 



growing cer.er.d 



recently, there has been 
niniaturizaticn and reduction in thickness cf resi 
encapsulated semiconductor device err.Dlovinc 'ead * ^ 
like -.he lead frame (plastic lead frame package: £r .d = : 

«•» «- • • • wj.^ «- ss 

s ww w.^r pacKaoe as e' e • - 

^- • - ~ apparatuses a*" 

— r. i a t u r i c e c crccress* ve " v ^ - ~ - -~ A 

. vy.css.ve.y c .._ .re cecree of th 

« 

integration cf semiconductor dev-e •-^-oa*** 

— wrecse progressively 

-w. — wwiiUwCk.or packace 

• w -- cr -> quae Diate oa^K-acp ' > . 

• ■ c - f>c - e • w • r s < and s.-.i.n quad fla 

packages (?CF?s) have each a c-«a-- v 

~ — ° - - y — reased numoer c2 

pir.s . 

Lead frames having inner leads arranged as small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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Pins are fabricated by sub-^c-- — - ■ ■ . * 

the order of 0.25 ncn to ar — . w 

r process, not a p r > 

working. 

••»«. • ♦ ^ c — e a c .a 
--ir.e inner leads win be -escribed u, 



/ = ---per a..oy or 42 ai: w 

thin sheet of a ^h'T'^acc ~^ 

° -•'-cK..ess on tne crde- o- r > , 

frame blank i« 0 , is cleaned perfectly (FIG. !<,.,,. ?her . 

£ photoresist, such as ^ . . 

e wcsem pnotcresis 

agent, i 
es o 



containing potassium dichrc-*-* * « - 

= sensitive 

spr e a c in ohctoresis- — c • * - 

- • *- ~ - • e_ w ne rr.a 3 or s u r f a c 



tne tnin film as shown in FT 3 . * j - ~ -• 

:nen, the photoresist *-"'~c - ^ 

s c .e exposed, through a 

-•ask of a predetermined oatt-— 1 , 

. , .0 l^gnt emitted by a 

nigh-pressure mercurv lar.o, ar-' e . 

. * a-.- -..e .h.n sneet is immersed 

ir. a developer for develop,..^ -.„ for „ . p . tt . rn .„ 

" !,e50I ~ 1,t UM » TZO. ««.,.• Then. th . 

thin .„... is sheeted, when need. be. to . nardenin, 
Process. . w.shin, Pr oc.ss end sue, ina the „ an etchant 
contains, ferric cMor , de „ a priacipai ^ pMent ^ 

sprayed a,ainst -.he -.hi, S hee-. 1M0 -.0 etch through 
portions of the thin sheet :,,„ not ceated uU „ ^ 
patterned photoresist fiics !020 so that inner i.ads of 
predetermined sires and shapes are formed as shown in 
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~hen, the patterned - e «s* -'.-Vc 

■ — ^> w _ - - it. s are ~ p ~ ~ » • ~ 

patterned thin sheet i<io ; s • 

-^c .s -asneo to complete a : 

^ving t,e inner leads of desired sha.es S c s ,_ 
FIG. Predetermined areas cf the lead * ra - e 

formed by the etching process are ..iiv—-.-.. " . ."" 

* ~ - t 

o—.c .csr.ee ano aned, an adhesive doH— 

tc the inner leads *rr 

-teas .cr fixation, predeterr- ~- 

^ - cc cars a; 

bent, when need be, and the d<- m h w 

ne c ~ e P ad depressed. : n si - 

etchinc process, the etchant etches the t — s — , . 

w s..ee: m oct 

Cirectton cf the thickness and direc- « — - 

t0 -•"• e - : " i = <--!ess, which limits t-» , . 

= -jrizancr. cf inne 

iead pitches of lead '- 5n « 

--ones. ilrce - he thi . sheet ^ 

etched from both the maio- su".™. = 

su -- 2ces a s snown in fig. n 

spring the etching process, it is sa-< ,h BB -w ■ 

a "-' wher > -he _ead frame 

a —-e-and-space shaoe, the- 

c - — e smallest possible 

" Vc -s oetween the lines a'e •' - -k. 

a - e — khe «nge of 50 to 10C% 

o- tne thickness of the i-h<-» ~ ~ _ 

o. the th.n sneet. From the viewpoint of 

Arming the outer lead having a sufficient . 

* o suiricient strength, 

generally, the thickness of t-<e -hin .h. 

w..e .hin sheet must be about 

0.125 mm or above p.,-- v. 

above. Furthermore, the width of the inner 

leads must be in the ranoe of 70 to 80 n m * 

><j to 80 Urn for successful 
wire bondin,. k ,, en the etching process ^ iJlustraced ^ 

■M. 1« 1. ..ployed in JibrSceting . lM „ ^ , ^ 
sneec . SM12 :hickness sa ^ o w te 

- --d and inne.- .. id5 >r . forme£j fcy ^ ^ 



is use 
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fir.e rips thereof are arranged at a Ditch o r 5~c-- - 

HIT. 

However, recent .t:r.; c :::e r6 c • ~ . 
se.r.i ccr.cuct cr package requires ir.r.er leads £:ra:.c-c 

i 5 — - a,.ge ^ . _ j: _c „ . _ d rr jt. , z a r sr.a.ler tr 

C.lfS r.T.. When a lead fr&rr.e is fabricated bv r:-ccc 

thir. sheet of a reduced th" :'<-os« q- ^ ~ . 

outer leads of such a lead frar.e is not large er.ouch 
withstand external forces :hs: -ay be applied thereto 
10 the subsequent processes ir.clubir.r er. assembling proce: 
ar.c a c.-.ip mounting process. Accrrci.-.giy, there is a lim: 
:c " : " s reduction of the :h;:>ness of the thin sheet t 
er.able the fabrication of a -mute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercorr. 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
forr.ed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
25 example, the smoothness of the surface of the plated areas 
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is unsatisfactory, the inner leads cannot be fcr-- •- 
flat-ess and a dimensional acrurarv — c - — - ~- 
lead frame accurately for bending and melding. and 

P-atemakir.g process must be repeated tw- c « ~ £ - •- 

fabricating process intricate. : t . 2 -. fif - 

repeat a piatemaking process :w; :e •«,**•■» 

w -..e :r.::/-.es5 t 

the ps.--.Jer.. of sh . thin S h„, S9 »r«p 8nd4 », , he 

i«Ss is r .dus.d by h.lf ««'.-,; b, ; - re subjec-.irg -w. 

sheet to an etching process fcr fc — o 

<=_so r.cKes the Tps- « - . 

:r.:r::e:e. Thus, this crevi o*j c * v Ci=> ^ . . 

. v -.opesed ercr.ir.g method 

r£s ve: been p ■ — • . 0 ^ 

-c . - ^.c, — Co _ _eas frame 

fabricating processes. 



;SU3J£C7 MATTERS TO 3E SOLVED Hi' THE INVENTION; 

Or. the other hand, became a pitch among i.-. ner leads 
is made narrow ss the number of terminals is increased, it 
is considered important to know whether a problem is caused 
or not in association with position shift or Ocplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object- of the present invention is to provide a 
resir.-encapsuiated semiconductor device capable of meeting 

the requirement for an increase < n rK^ u 

increase in the number of terminals 



mso v: 20 



9-8205 



£nd resolving problems wh<~* < e _ . , 

position shift and copianerity s ; ou:er 2 „ rff 

I XI AN S TOR SOLVING THE S'JSJEC" vi — r = c-. 

Acccrcir. g to one asoec~ ~ ~ ~ . 

• w - »••« r-sse:.: 

-.here is provided a resin-encapsulated semic endue: 
using a lead frame which is shaped "in acccrdar.: 
two- step etching process to a body wherein a thi 
inner leads is less than th«- -* ', 

corr.prisinc : inner leads u ^--- — - - £ , . 

" ta-s -a*-..- ...e :r.::x:,ess less • 

-.erne __a..k. c .. = terr.—.ai columns i: 
connected to the inner leads and having the same t 
with the lead frame blank, the terminal columns oc 

* 

a cclur.r.-shaDed conf icu-s- ■ — 

^ - c * is £oap:ec 

electrically connected to an externa^ c — — <- -w 0 

columns being disposed outsic* - r . 

~ ** - * - - . .e inner -esc 

manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b« 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a seccnd surface, a third surface ar.d a 
surface, the first surface beir.c :lus-«- w- «=•--• 
cf a rer..a_ning poitior, of tr.e inner lead havir.c the £ 

thickness with the lead frame rla.-.k whil- - e - - c»- 

the second surface, end each cf .the third ar.d feu- 
surfaces having a concave shape depressed toward the ir.s 
cf the inner lead. 

According to another aspect of the present -invent ic 
there is provided a resin-er.carsul = ted semiconductor cev: 
using a lead frame which is sr.&psz in accordance with 
twe-step etching process to a body wherein a thiok.-.ess 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than the 
cf the lead frame blank; and terminal columns integral: 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside 'of the inner leads in c 
manner such that they are coupled to the inner leads in i 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cress-section and havir.c 
surfaces including a first surface, a second surface, 
tnird surface and a fourth surface, the first surface re* 
flushed with one surface of a regaining portion cf t; 
inner lead having the sar.e t hi zkr.es.s with the lead frar 
blan* while being opposed to the second surface, and eac 



f the third and fourth surfaces havin 



g a concave shac 



depressed toward the inside cf the inner lead. 

According to another aspect cf the present invention 
a semiconductor chip is received inward of the inner leads 



ano e.ectroces foacs ) 



semiconductor chic 



a r 



electrically connected to the inner leads through wires, 
respectively. According to another aspect of the oresent 



invention, the lead f ram. 



25 a die pad, and the 



semiconductor chip is mounted onto the die pad. According 

to another aspect of the present invention, the lead frame 

dees not have a die pad, and the semiconductor chip is 

fastened to the inner leads using a reinforcing fastener 

■ 

tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the senicc— 

chip is fastened to the second surfaces cf the inner lead 
oy bu-pc thereby u be eicctricaiiv connected to ~ne 
leads. In the above descriptions, in the - -~ - 

terminal columns have terminal portions which are arrancec 

on top ends cf the terminal columns, with the * ' 

portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, it is not 
necessarily required for the terminal portions to be 
projected beycnd the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 



[WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown in FIG. ;3{'^ • c - 

required, ir is possible to crevice a s«-'C3-- 

in which no protl 3.t..-> are caused ir. assccu:;.:. wi 
pesitien shift and colplanaritv of th- cu-*- 

• • • * 

particularly, the use of a xult * -ci-r.ed lead 



C • £ - 



... a r.ar.ner :ne: inner . e a c s have a thickness 
that of the lead frame blank bv a two-steo 



th" 



etC"""**"" *■* c e c 

• ^ • • » • • W *^ A w w S £ £ 

st is, the inner leads are arranged at a fine pLzz'r., re 

rr.eet a demand for an increase in -he -a- ~* 

s er.i conductor oevice. Fu ~- ~* ~ — . . c . ^ ^ . . 

■ - * - > -s _..g w ne .eac :ra" 

which is fabricated by a two-step etching process as wil 

be described later vi^h -~ r-~ 

-«•«-» * - . . i ► t - - - - — e ^ o r - o . i , tne secon 

surface of each inner lead has copiar.arity, and is 

excellent in wire-bencinc property. In addition, since the 

first surface of the inner leas is also a flat surface and 

tne tr.rrd and fourth surfaces are depressed toward the 

inside of the inner lead, the inner leads are stable and 

coplanarity width upon wire bonding -process can be 
enlarged. 



( EMBODIMENTS j 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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to • 



o r 



with a first embodiment cf the present invention 
described hereinafter with reference to FIGs. 1 
FIG. 1(a) is a cress-sec ticr.al view of 
encapsulated semiconductor device acccrcinc -~ 
embodiment of the present invention. . FIG. * -c) is a 
sectional view of an inner lead taken alcng the line 
f IG. 1(a), and FIG. 1(c) is a cress-sect icnal vie 
terminal column taken along the line 51-52 of .FIG. 
Moreover, FIG. 2(a) is a perspective view cf z'r.e 
10 encapsulated semiconductor device according ;d the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
er.capsulazeo semiconductor device of FIG. 2 ; a ) . In F 
13 end 2, a drawi-g reference numeral 100 represents a : 
encapsulated semiconductor device, 110 a semiconc 
chip, 111 electrodes (pads), 120 wires, 130 a lead i 

121 inner leads, 131Aa a first surface, 131Ab a s 

■ 

surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 133S a top surface, 125 a die pad,, and i 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
25 the semiconductor chip 110 is placed inward of the ; 
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leads * ^* • c ^ - _ u 

.-.5 Con be ^ e * ~ • * v . e *^^ * 

p - - J - s mour.tec or. ~ - * : ... 

* c - ~ r 

i> — - * c _ 2 "no"/:'" lj V < i. 

-.j — _ wnicn is oppcsec tc 



cads ; ' * - 

— ^..-ww^cr cr.ip 220 



* • 



electrodes 



£re srrar.se;, r - ~ c • _ . 



.s € _ e c z r i Cc 1 1 v c o r ~ <=» - *» ~ - ^ 

— l --o.- s n t.-.e wire 120. The electric*: 

CD~r.ec" i cr. between the res-.»v*~«..u. • 

*" -^^sj^iea semiconductor 

0 °- embodiment a.-.d a- 

- - w.r.e :es:--c«--^ c ..' 

c-S-.ctSC S6.T* : 

w. _„„ v; £ che terminal ocr--— s - • • 

- semi-spherical solder, or. a printed circuit substrate, 
^th the terminal portions 233A located on the top surfaces 

~~~ S cr zre -seminal cci—.-s - - - 

s -- J ' -espectivelv. --, 

w *- w.ne firs* 

— :r.e present inve ->-. 

-s not necessarily 

. -o . ae a protective iq~. , , . 

---me is^, end instead, a 

structure, as shown in FIG. •» / Q -» • uk; 

~ - n w h*cn no protectiv 

frame is used can be adopted. ■ 

The lead frame 130 used rh „ • 

s " the semiconductor devic 

100 according to the first eTbo~>m~n. • 

e.xoowiment is made of a A2\ 

nickel-iron a 1 1 ~v - K „ , 

a— y. therefore, the lead frame !30A which 

•'" a contour as shown in FIG. 9(a) »„h .• 

-w. sia) and is shaped by an 

•tchin, process. lt usea „ ^ ^ ^ ^ ^ 
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thickness less than that of :r« te-n- * ■ . ... 
other portions. Dam bars 156 serve as 
er.^cpsulatir:^ the semiconductor chic * :o w'-~ - 
Moreover, although the lead frame 23CA which ;s rr ~ r5S5 
by etching to have the ccrr.zs: es. shown :n ri3. r.s : 

useo ir. tr.rs embodiment, the lead frame * s ^o* ■ •• a *• - 

such a ccr.tcur because portions except the inner leads 13 
and the terminal columns 133 are not necessary. ■ ~-e * -. -~ 
leads 131 have a thickness of <C Cm whereas the portion 
cf the lead frame 230 ether than the inner leads 131 have 
thickness cf C.15 mm which ecrrespends to the thickness o 
the lead frame blank. The other portions cf the lead frame 
130 except the inner leads 121 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The zips of the inner leads 231 have a small 
pitch of 0.22 mm so as to achieve an increase in the number 
cf terminals for semiconductor devices. The second face 
232Ab cf the inner lead 122 has a Substantially flat 

m 

profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. 1(b), because the third and fourth faces 
131Ac end 232Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 

strength can be obtained even though the second face (wire 

bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 132 irresoective o' — 
leads 131 is long or not. The inner 'oa-'s - = •■--- 
contour, a: shown in FIG. 9 (a,, in which cr.e tics cf 
ir.r.er leads 131 are separates one from, a.-.c--*- 
prepared by the etching process, ar,d the ir.ner lescs s 
resin-encapsulated after mounting the semiconductor zr 
therecn as will be described later.' However, where t 
inner leads 131 are long in their length and have 
tendency fcr the generation cf twisting therein, ic 
impossible to fabricate the lead frame bv «-«■*■'-- -~ 
the contour as shown in FIG. =: a) . Therefore, aft* 
etching the lead frame in a state where the tips of cr 
inner leads are fixed to the connecting portion 1313 a 
shown in FIG. 9(c) CD, the inner leads 111 are fixed wi: 
the reinforcing tape 160 as show- in FIG. 9(c)(0). ~h e n 
the connecting portions 1315 which are not necessary in th 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described wich reference to FIG. 6. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (FIG. Biz)). 

Then, the semiconductor c - • - ■ ■ r • ^ 

~ - s r.cunted ont 

die pad 115 such tr.at the surfaces of the se-icc-- 

chip 220 or. which the elec *c . 

directed upward ITZC. 3(b)). 

a -~r cr.rp 2:0 is ~ a <= - 

onto tne die Dad ^ , 

• u ' — •« electrodes 122 cf 

semiconductor *iP 

- lC £na --e second surfaces 12lkb c* 



inner .eacs 132 are bonded with c -^~ 

c..,er using wires 1 

» * - — • v i <- ; ] . 

Subsecuentl v. e^rp-e-.* ~ - . 

t s - 2 e c cut with t: 

conventional resin e-~*~<;*- - 

e.._ c _s_ c .e -AO. Thereafter 

unnecessary oortions o- -*^o - , . ^ 

J . --ons o. _. e : €c : frame 230 which ar 

protruded from, the resin o- £ns .,- ■ - . n 

C - Ds - C " e -<0 are cut by a pres 

to form terminal columns 233 a--* a^cr> - k £ m * • 

c — c.so wTe sice surface 

ax wOI wT.ns 2 j j !r ZG. 8(d)). 

rr.er., rhe dam bars 226, -.he frame portions 237, etc. 
of the lead frame 130A as shown in FIG." 9 are removed. 
Next, the terminal portions 233A ' each made of the semi- 

spherical solder are «- SM .^ ~~ 

6 a -- an ?eo on tne outer surface of each 

terminal column 133 to fab~<-s-» = 

* oD c * e a resin-encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter/the protective frame 160 is arranged by 
-eans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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cf the terminal columns 153 are covered therebv F" ~ 
6(f);. At this time, the protective frame ISC functions 
reinforce the semiconductor device. In ciher ;;crds, tn* 



rctective 



frame 2 6 C serves 



leaking into a cap between the resm encapsulate arc ere 
terminal columns cue to the fact that the sice surfaces c : 
the terminal columns are expcsed tc the outside, whererv a 

m 

creek is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will reacilv acc-«c-£-* --a- 
is not necessarily required to pre vide the protective frame 
IrC. Also, when such an encapsulating process by the resin 
is carried out using a desire: mold, the encacsulat ino 
process is implemented m a state wherein the outer side 

ame are 

somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 'is cf cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect icnal views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resisz patterns, 1130 first opening, 



surfaces of the terminal columns cf the lead fr 
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1240 second openings, 1150 first concave pernors, 11; 
second concave portions, 21 "7 0 flat surfaces, and 1 1 r 1 a 
etch-resistant layer. First, a water-soluble case*'- c 
using potassium dichromate as a sensitive a cent is ccate 
ever both surfaces of the lead : rarr.e blank 1111 r.ace r : =. 
42k nickel-iron alloy and having a thickness cf about C.15 

« 

rrjr:. Using desired pattern plates, the resist filrts are 
patterned to form resist patterns 112CA and 112C3 having 
first opening 1230 and second openings 114 0, respectively 
•FIG. 11(a)). 

The first opening 1130 is adapted to etch the lead 
f ra.T.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1210 in 
a S'Scsec^enz process. The second openings 1K0 are adapted 
to form desired shapes of tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads 111C, a topoiogy generated by 
partially thinned portion by etching" in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the leed frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1210 formed with the 
resist patterns are etched using a <8 3e 1 ferric chloride 
solution of a temperature of 5"?Xi at a spray pxessuze of 
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of tine when first recesses ::5 0 — ■ 

etcned bottom surface have a dect- h c Q _ . 

cf the thickness cf the 1 -g-« * fc 

> - - w . _ — 

.r.oug.. be t h surfaces ~- - 

• «»^cw » r c rr. e — ** / m * * * 
fire simultaneously etched in the =--- s -v 

-t is net necessary to simultaneous: v e -~- — - 

- c -•• surfaces of 

: ** 4 bU8k "» --«»••> why ==-.:, 5Vr , s: „ ei 

tr.e leas' frame blank 1210 a-e a* — - ~ • 

<=-e s =.-ecus.y etched, a 

~ i.T.er.t , is to reduce the - , ^ 

...e - — — z.r< a 

seccr.cary etching process as will b* , 

■- — — • »..s 

£ - tine taken for the o • 

?-_...= .. cr .= secondary etching 

processes is less than that taken -~o ^ 

-■■ ...e wese cf et cning of 

v c..e surrece cf the 'ea~ * ~ • • 

-e<=- .. a ... e ca-x cn which the 

resist pattern 2220B is f erased. Subseo-e- '■ ■■ -k. 

- - e • ■ w - .. , .he surface 

--wes.es ..ro respectively etched 
- first opening 2130 is entirely coated with an 

etch-resistant hot—it wax (acidic wax type MR -w B6 , The 

Ir.ctec inc.) by a die 1 

y oie coater to form an etch-resistant 

layer 2280 so as to fill UD #«„ " 

up -.,e ..rst recesses 1250 and to 

cover the resist pattern 2 220A (."3. 22(c)). 

It ^ not necessary to coat the etch-resistant laye^ 
HID over the entire portion of the surface provided with 
^e resist pattern 2220*. However, it is preferred that 
the etch-resistant layer 2280 be coated over the entire 
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portion of the surface forced with the first recess- 
and first opening 2230, as shewn :r. FIG. 11 {c), ceri 
is difficult to coet tr.e etch-resistant layer llrC t 
the surface portion including the first recesses 
Although the et ch-resistant layer 1 1 SO w £ x er.cl:v^ •■ 
embodiment is en alkali-soluble wax, any suited 
resistant :o the etching actio.- cf the etchar.t ssiutt: 

■ 

remaining somewhat soft during etching may be used. 

fcr forming the etch-resistant layer "'60 • s •»._.-. 

the above -mentioned wax, but may be a wax of a JV-se 
type. Since each first recess 11BC etched bv the or 
etching process at the surface ferried with 
adapted to for:?, a cesizeo shape of the inner lead t: 
fil - ed -? w — h the etch-resis tar.t layer 2180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 12S0 also enhances the mechar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process tc 
conducted while keeping a high accuracy. it is 

possible to enable a second etch&nt solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incred 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 



9-8205 



subjected to a secondary etching process. Ir. ::.;s 
secondary etching process, the lead frame blank 11 1 C : s 
etched at its surface formed w;;n firs- recesses 111* 
having a flat etched bettor. surface, ccrpletely 
perforate the second recesses USD* thereby fc - — - 



tios cf inner leads 131A {FIG. ...a)). 

The bottom surface 11*70 cf each recess formed by ihe 
primary etching process is flat. However, both side 
surfaces of each recess pcsiticr.ee at opposite sides of the 

w ^ s ..~--- C o * - 70 have a concave shaoe depressed toward 

the inside cf the inner lead. Then, the leac frame blank 
is clea.-.ec. After completion cf - r.e cleaning process, the 
etcr.-resistan-. layer 1180, ar.c resist films (resist 
oatterr.s 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist films (resist patterns 1 12 OA and 1120B) is 
achieved using a sodium hydroxide solution serving to 

dissolve them. 

The processes for manufacturing the lead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 
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surfaces 131Aa of the tips of the inner leads a* ,w 0w . 
KG. 1, are flushed with one surfaces of remains o- ~ • 
cf z-e inner leads havina the sa-o • • 

frame while being opposed to the second surfaces : 
the third ar.d fourth surfaces are for«r.*d -~ - 
shape which is depressed toward the ir.side c * •-- 
leads. Where a semiconductor chip is mountes eR ,, e se== 
surfaces 131Ab of the inner leads by means of bu-os — 

electrical connection rherebe-we— a « = 

e — as _~ a semi conduct o 

device according to a third embod- • £s u - • ' ^ • 

«-.tww«. ....... w c5 Wl.. CSS'"**" ^ 

hereinafter, an increased tolerance for the connection b 
humps is obtained when the second surface 131Ab has 
concave shape depressed toward the inside of the inne 

To this end , an e ^ ^ ^ nr x ^ ^ ~ u 

' 1 e n 9 ^e^r.od shown in FIG. 12 is 

adepzed in this case. The e^c*-'-*- ~>o«*k~w 

-nc e^c w method shown in FIG. 22 

-s .ne same as that of FIG. 11 la association with its 
primary etching process. After completion of the primary 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of fig. n 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling U p the second 
recesses 1160 by the etch-resist layer 1180, thereby 
e.y pe-.orawing the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross section of each i.-.r.er -a- 

inciuci.no its tiD, fcT*d > - - ~ 

• ' *^ G cCwDrccr.ce with ©--~.- 

- * * *" . • . . 

.T.*-.nod oz FIG. 12, has a concave shape sepressed t~w- 

serene surface " * 



i.-.side of the inner lead at the 



shown i n riG. 6(b) . 



The etching method in which the s:r . „ 

conducted at two separate steps, resoertiv* ' • =c 
cf FIGs. 12 end 12, is generally called a "twe-stec etchi.-.c 

- e - w n _ d o *..e w r: cc is scvar.t = c^~*c -v.-. 

» W » » I M . s C (to Ct 

desired fineness can be obtained. The etching method used 
to fabricate the lead frame 13CA cf the first embodiment 

...vc.ves ...e ,-c-step etcmng method and 
the method for forming a desired shape cf each lead frame 
portion while reducing the thickness of each pattern 
formed. m particular, the etching method makes it 

possible to achieve a des--»d ... 

" a e..ess. _n accordance with 

the method illustrated in FIG.. 11 and 22, the fineness of 
the tip of each inner lead 132A formed by. this method is 

» 

dependent on the shape of the second recesses 2160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG . 11(e). in the case of 
using a sma il blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dm, it is possible to form inner 

having a fineness corresponding to an inner lead z s - - 

0.12 .nr.. Cf course, it may be oossible to ™ ... 

I 

having a further reduced tip pitch by adjustir.c zr.e rl = r. 
thickness t and the lead width Wl . That is sav d 

inner lead tip pitch p up to 0.08 r-, a blsr.k thickness 
to 25 Cm , and a lead width Wl up to AO Crr. car. b€ 
obtained. 

In the case where twisting cf the inner leads c-e<= - — 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first eirJbodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 131B as shown -in FIG. 9(c) ("O. 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (*f) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a), a reinforcir.c te=e • r- 

. ^.-e .cv a pc.yiis- C e rape 

generally used, as shown • 

connecting menbei 22; 3 «, c ,- cf , _ _ 

- w . c irress •* * 

..... c-r sr. own ; r . - — . o » 

" w u ■• ' = se.-.;::r 

wt -s counted on -.he leac ..... 

* * * • • • r • « ~ 

reir.r crcir.g rape attached t-*-*-- 

•» W . . . a. CO ** *» A — 

' " • • *- ••— - . . „ r - 

se-iccnductcr device is er.cecsu * — v <.u . 

v, c res;- i- a 

condition where the lead frar.e sti " - £s r 
illustrates a cut — 

- -id or the * ^ •> o - * - • - • 

" -e c o r rare usee 

-~ tr.e semiconductor d^v--* — - c .? • 

, *- s -- rs - e.T.bociT.ent has a 

=rc£s-sect:cr.5i share as s~~w- - - - - ^ 

; s a i . . r.e t id 

- J - ..£S cTi D tr!^eH -r - _ 

— s... c . e sseccr.d surface) ; 3 lto 
* -s S'jostar.tian v ^. 

s.ishrly greater than the width w? ~* 

- w - epposrte surface. 

7ne widths w - and W2 (abou- • - ps-. - 

ura ' are «ore than the 

* a .. ... e central Dort*o~ ... 

. o. — o.. w . , ne tips when viewed in 

the direction of the inner lead thickness tk 

ejeness-. Thus, the tip 

o* the inner lead has » 

has a cross-sectional shape having 

opposite wide surfaces. t 0 . his „ H , 

•o .n.s end, although either o* 

«». eppcu. surf . ces o; sip :3 , a ^ 

.,ec,ric.ny c=„ necte . :o , ,. oiMndl)esei . ^.^ ^ 

shown) by a wire ^OA nno ■ 

-*0A o. 120B/ . a;s embodin , ent illustrates 

the use of the etched flat surface ^or w^ re h« h- 

- or w - re-bonding as 

shown in FIG. 13(D) fa) Tri - T( - 

)fa). . n rIG. 13, a reference numeral 
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131Ab depicts an etched flat surface, 131Aa a sur : c ce cf 
lead frame blank, and 221A and 121B, respectively, ~ elate 
portion. In the case of rlG. :2,D). £ ; ( zr<=>~* ~ £ 
particularly excellent in wire-bcr.dir.c crecert v, c 

r o ! j z h r. e s s F I 3 

13 shows that the tip 13325 c: the inner lead t: th 

lead frame fabricated according to the process illustrate 
in FIG . 14 is wire-bonded to a semiconductor device. :. 
this case, however, both the zzzzsize surfaces cf 



he etched flat surface does net have 



to ♦ < w 



cf tne inner lead are flat, but have a width smaller 



than that in a direction cf the inner lead thickness. In 
addition to this, as both the zzpzsize surfaces of the tip 
13313 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bending property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. i 3 { — ) shows that the inner lead tip 
2331C or 1331D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); in this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13(-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13( — ){a) 
or FIG. 13(— )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resir.-encaps-st 
semiconductor device in acccrdar — w-- 

^ • • Wat 

embodiment of the present invt*-<c- 
r.ere:r.c::er. FIGs. 2 fa) ► ^ *- ~i . ^ *- / _ v 

views cf the modified example of the. res:- e - c ..--.. 

se-concucro: device in a:::-£-o ..... 

■* ** & ■ • *■ - w - " e rirs 

err.boci.T.enr cf the present * rve— *>r ^ 
device of the modified example as show.-, in F13. 3;a >, L 

...d. o. w ne ..:s. eT.occir.e:.: in 

position cf the die Dad 125 s .v.. .< 

r e - / - • c w is, :r.e c;e 

pad 125 is expesed to the outside. 3y tr- * a — -h-r ,K a 

/ - • • - - e — «- r. c t trie 

c-s pad 125 is execs ed to t w e - w-.. 

' 5 -- e ' r.e = t cissipat ion 

property is improved as cor.oazed to t-e -s- ^ H ^.., 
Also, in the semiconductor device of the modified examo'e 
as shown in FIG. 3(b), because the die pad 135 is exposed 
co the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c). 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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... cwccrdance with the 
present invention, FIG . < fb) is 



example as shown in FIG. 3(a) and the modi'— * y ._- 
shown r2G . 3(b)< wherein .,_ e se.Ti-spher.ca: solders _ 
not used, and instead, the tc? surfaces c: 
cclurr.r.s are directly used as the terminal pcrtit.-s 
er. entire -a.-uf acturing procedure car, be simcl i i • 

Next, a resin-encapsulated semiconductor device ; 
accordance with a second embodiment ci the FrtMR 
invention will be describee. FIG. < ,a> is a cross- 

secticr.ai view of the res:r-" — »-(.--..^ , 

• -s__c.ee ser.iconductcr 

seccr.d embodiment cf - '-«• 
a cress-sectional view 

• * * 

^ ir.r.er -eacs, taken - i ~ - 

' °^ en «*-~-5 -ne .me A3-A4 cf 

- r :G. <ca), and riG . < (c) is cross-se-i.r.i 

w-.u^s se^.ional view 

illustrating a terminal column, taken along the line B3-34 
TZZ-. <(a). Because an outer appearance of the 

aev.ee of .ne second embodiment is 
substantially the same as that cf the first embodiment, it 
is not illustrated in the drawings. In FIG." 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 wires, 
230 a lead frame, 231 inner leads, 23lAb a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. zn the semiconductor device of 
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this second embodiment, the lead * w 230 . 

--ame 230 ooes net hav 
die pad, the semiconductor c^-- ■ 

^ raster.ed :: - 

inner leads 231 ->u - ^- • - 

° -- 51 oy une rei.nf o-~- -~ - - . 

- .ci.e-e: tare ;~" 

the semi conductor chic 210 is .. 
electrodes (cads) 2""> 

t=> - ne «==-=•. surfaces 2 3lAb =: 
inner leads 231 by wires 220. sc 

second embodiment, similar' v - 3 

- -° - r -« first embcdim—- 

electrical connection between the ~ es - 

. -"^-encapsulate 
semiconductor device 200 of - - • s 

— -s e.^odiment end an externa 
_s ecnreved by to •-- 

----apsu-cte 

sem..oncuctor device 20C via - • , 

— s -ermi.nai portions 233, 
eacn being .-.ade of a ser.i-sor c ^ 

. . * " solde - on a printed 

substrate, with the te~V--- _ . 

e - n - e: - Portions 233A located 

- re top surfaces 2~-s 

:n_..ai columns 233 

respectively. 

In addition, the se- ; c --- - „• • 

^. .. " 0evice of this second 

« »«,,. The manufacture method.of tMfc ^conductor 

device of this embodiment usino the i.a* , 

.ne lead frame 230A which 
is shaped by the etching o-ocess i « „ v. 

. „ P-ocess as substantially the same 

...st embociment except that, while in the 

case of the -c- 

Sw emoodiment, the w>-» k«^^ • 

e w ~ e bonding process and 

resin encapsulating Process ere pe . formed . 

pe_iormed in a state 

wherein the semiconductor chio «. 

hl? - S fas "ned to th e inner 

leads, m the case of rK .. 

of the second embodiment, the wire 
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'bonding process and re-'- 

• ^ process 
Performed in a state whe-e^n -v. c • 

e.e.n .r.e semi ccnc-ctcr chio 2: 

-fistene- together with t/.e • 

■"•••••*»«. ' ^ P *"• c T^" 

Y/ 

--i.-cr-ir.g fastener nape 270. i- c ~ . u 

* ^.,e zszzLr - 

- . 

--necessary D cr: ; - S --h 

w w - c . ccr" 



forming process after resin e-~ £os .^-.. 

• wC?s - 2:ir -? Process e 
-••^emented in the same wav as . 

~ — — r s t e— • — _ 

-eaa frame 230 as shown la rr G , Q . . . 
s=.-ne -anner by which the lead 

a --CA as shown in F3 

s ' ~> cutting -he resuita: 

structure obtained after et — -- 0 

- e structure as 

oowe.r.eo. At this tine -k. 

' ^ «" v ««ion.l reinforcin 

tape 260 (the poiv<---^ , 

, 0( wn P -y-—. .ope, as shown in FIG 
^ic) (O,, which perforais 

faction is used. 

5(a) throuoh 5'~> ... 

- c - e "ess-sectional views 

— ws..atir.g modified exanoles o' -» e ,. m4 „ 

6 sem iconductor device 

°- ...e second embodiment. T h . 

* he se ">iconductor device as 
shown in *-t G = . - we as 

* * 3(a) ls Afferent from the s » m< - 
device of the se^n k semiconductor 

the second embodiment, in t*at -h- . * 

u he surface of the 
semiconductor chip thereof W h«ch ha* r „ 
H ,. * Ch nas the electrodes is 

directed downward. The modified exan>n^ 

Xamp ^ es as shown in FIGs 

chained by modifying the ...< 

9 the senuconcuccor devices of the 
second embodiment and the n(M »fi ^ 

the modified example as shown in FIG. 
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5(a), wherein the sen-.i - sDhe ~ <-a i 

*p..e...c. soloers are not used, 

instead, the to? surfaces c * 



~ *" ± ^ 



ctrectly usea as the terminal dc-- m - 

— ^ • < S ^ * . — » — 

because a protective frar.e is — 



surfaces * • * * - w ^ 

' f-s - are — c=>- 

• » 

-"e outside, a rheri^'n, _ 

a cneck.r.g operation by a test 

easily Derfor-ne^ 

r.s... -encapsulated semiccr.dur- ~ 
sevice in accordance with a ------ ■ ■ 



ne oescribed. r-~ , 



sectional view of the re«-- e -^.,-.. ^ 

e..»apsj.ated semiconductor 

CSV *a ~* £ - u _ . . . 

-"• c >c; ;s a cross- 
sectional view illustrating i--. e ~ -e-^. 

9 — - e - - eac5 ' "e«en along the 
-ir.e A5-A6 of FIG. 6(a), a —» =■— - ... . 

c - -ss-sectional 

view i 1 1 --s- i n«, . . . 

-& .... a »mg a ter.T.*-ai — • _ , 

' " a ken along the li ne 

= 5-55 of TIC. 6(b). 3 ecs ., co „_ 

3ece.se an outer appearance of the 

semiconductor device of t-e -«•«. -k- • 

— • ..._ s thira embodiment is 

substantially the same as that o< -k- - 

-Raw o, .he first embodiment, it 

is not illustrated in the drawino.. m r ls 6 - rU M 

in .20. 6, the drawing 

reference numeral 300 'ear..*-. 

-eprese.n.s a semiconductor device, 

310 a semiconductor chio, 312 be-no* 

. o-^ Dumps, 330 a lead frame, 331 

inner leads, 331Aa a first sur'aee 3^ ,u 

sur.ace, 331Ab a second surface, 

331Ac a third su''are -j-s-hj 

su-.ace, 33,Ad a fourth surface, 333 terminal 

columns, 333A terminal portio-s 333b 

F °" s ' 333B SAd e surfaces, 333S 

top surfaces, 340 a 

^0 a resin encapsulate, and 350 a 
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reinforcing fastener tape - he . . 

pe. -n .he semiconductor device 

-r-is third embodiment, the e^.-^. 

' *-" e s eT._ cone j etc ~ - ■ _ - . _ 

fastened to the second surfaces 33^t - -k. 

"•^ -r.e ::.r.er = - 

«: by the bumps 311 thereby cc be electrical:-, 

to the second surfaces 331Ab. The . lead frame ^ • V."" 

contour as shown in FIGs. 10(a) a—' 13^. 

by the etching process of FIG. 12. As s ,__ 

l3: * )lbi ' b ° th ^ W1A ^bour :o7d./« S :J 0 

2-= octtom ends of the inner leads ~3< - • 

... cre " ar ?«- than a 

»-s.n <r..-. ac a center do---'c- • - - • 

PO-.-c c ::.; :ce c £ .,. S6 direction. 

2-e to -.he fact that the second surfaces 3*'Ab -w. ■ 

. . *° -<e inner 

-escs is depressed toward c-e u 

— e ...s.oe cc the inner leads 

ana the firs- surfaces 332Aa are "a- - o • . 

0 oesired fineness 

csn be cbt a •> t=tI n 

' A ^°' WreR = he ■•cond surfaces 331Ab of 

ir.r..r leads 331 are electricallv coan.~. d Co .„ 

ww.j.je ww » c t o the 

wn.p via Dumps, easv C c- nec -.^ 

- l - l ---J'ecw_on can be 

«« or thi. third embodiment. as in th , casi ef n 

•nd second events. th . elec:rical 

the r.,l n -. ne . p , ul . t . d se „ iconduc:er devjce ^ 

embodiment and an external circu-- i, .,k< _ _ 

c~cu.. 1, achieved by mounting 

the r.ain-.nc.psul. t . d semiconductor device 300 via th . 
terminal portions 333A each bein, „ad« of a a.mi-,p„ ericil 

solder, on a printed circuit substrate. w<th the , • 

w.tn tne terminal 

Portions 333A located on rs t , 

on the top surfaces of the terminal 
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columns 333/ respectively. 

In addition, unlike the semiconductor device -* - 
f;.rst err.bodiir.eni:, the semiconductor d»v-'~e e* e .... 
embodiment uses a lead frame which is shaoe- -v 

process ss shown in TIG. 12. However, t~e -a---" 

method of the semiconductor device of t^s 

substantially the same as that of the first err-cdi-er 
except that, while in the case c r ~"^e 

wire bonding process and resin encaosu'a- < •» * c 

perfcr-ed in a state wherein the semice.nductcr chio -s 
fastened to the inner leads, in the case of this third 

~_...e.,,, .ne wire bending process and resin 

encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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portions. Because the prote— •••• • 

H we e --ame is not used a-- - 

side surfaces 3333 cf th» > e — ^ 

- e c - ==>2u.T.r.s 333 ere e 

to the oucsioe, a checking od— »-<o- h» - - 

' • «>■• cy a rest, e~- -s- 

easily performed. 
• • • » 

..e-e... c _e., a resir.-e.nccpsulated semicer.ducr 
cevice in accordance with a fourth Tbo-'r— - 

present invention will be described, ris. ^a) *« . 

* - - • • .a; _s a cress 

sectional v'pu r>* r k« 

°" the "•"-•ne.p.ul.:.- serr.icond.ctc 

device of the fourth embodiment, :ZG. 7 (b < - s -' 

• 1 ^ ' -s a cress 

sectional view iilusrra- < n~ • 

' -ea-s, . c xen along th 

line A7-A6 of FIG. 7(a), and FIG. 7 (-, •• e - 

Mwj _s a cross-sectional 

view illustrating a terminal co ■ --^ a , 

' - c * en along the line 

37-BS of FIG. 7(b). 3e<-aus*> 

de.ause «=n outer appearance of the 

semiconductor device of sh- -•-.«- f ^,__. 

s fourth embodiment is 

substantially the same as that of the * - s - emK ^ •• 

- r,e s t embociment, it 

is net illustrated in the crawin-s r n rTr - ■ . 

-••rs. -n flG. /, the drawing 

reference numeral. 400 represent. . semiccnaucter device _ 
<10 • semiconductor chip. m pads , ^ 
inner le.d., „«. . first ^ a 

OUc . third .urf.ee. < 3!Ad . fourth .urf.ee. < 33 tarminal 
coiumn.. «» ter „ inaa po!!iotl , <333 side surfaces _ 433s 
top .ur,.ce.. „o a resin „ capsulata> anfl „ e insulating 
.dhe.ive. In £ha semicondoctor davice of fourth 
epicene, on. .„ rfaca of t „. sea , iconductor ch . p ^ ^ 
»Mch the p.d. „, ara disposed is fasten . d to secontj 
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10 



20 



25 



surfaces <31Ab of the inner leads <32 by the i-sul. 
adhesive 470, and the pads 411 a-~ *.-„_ 
o: the inner leads <31 are eiec.r.caliy ccr.r.ectec with 
ether by wires 420. The semiconductor device cf 
fourth er.bcdix.ent uses the same lead. frame wr.izh is ■ 

t.-.e tnird embodiment, wh*-- - - c 

- • — ..cs wT.e cor.tcu* - as c - 

-"3. -0<a) and 10(b). Also, in the case cf this f = . 
embodiment, as in the case cf the first and se: 

embodiments, the elect *" i ~& * „_..■„ . 

--etc c _ e».-cn cetween the res 

encapsulated semiconductor device 400 of t- c 

and an external ci'cu^r •' «; 

tu_w -s acn_=vec oy mounting the res 

encapsulated semiconductor device 400 via the termi: 
portions <33A each being made of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal colurr 
<33, respectively. 

FIG. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. • 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the : terminal columns are directly used as th. 
terminal portions. Because the protective frame is not 
used and the side surfaces 433B of the terminal columns 43: 
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exposed to the outside, a c , e -,_ 
Can be ea sily performed. 

; effects or the invention; 

-*e present invention prcv~« s - 

semiconductor de v' r» omr ,, 

. ... e a ocve — o - - . . . 

- _ . . , ~ -ea .ea; 

Wni=h is capable of nee--- - - 

c =e.r.ar.d for t-e 

^creased terminal number. ~ 

ermcre, rhe res< — 

encapsulated semiconductor de- -■ 

°- -e.^e ir. accordance wi r ~ -- s 
cn coes not reouire a - 

- ~ 0 . v or oe.ndir 

- c:n ^rs as in c-e r-c* 

* - ec= :r8la « havino 

8cds es shown in f: 3. 

• - s e result of -Vs 
-•^e resm-encaosu 1 ated ' 

- -ated semiconouctcr device does no - ha 
o-ch * p ~ . " no * have 

• 6 "' " tn " the outer leads are b— a . 

' or a Problem 

associated with copl.„. rltv . T „ ....... 

^ w.i t o mese 

aovantaces, the resi.n-encaos- a^ed 

se.T.-conauctor device has 

a snortened interconnection i. no -u 

or -h. 3GA K CS CCm - Da -'^ to the OTP 

3GA, whereby the semiconductor device can k 
i A evic * ca ^ be reduced 

in a P^asitic capacity and ck " 

P city, and shortened in a transfer d-i 
time. n5Ier delay 
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